Aims-To determine the prevalence of Helicobacter pylori colonisation in the mouths of patients with H pyloni gastritis.
All PCR specimens were immediately frozen in individual containers and underwent DNA extraction using a standard proteinase K, hexadecyl-trimethyl-ammonium bromide (CTAB) and phenol chloroform method identical with that used in our initial work. "
Our PCR method differed from that used previously'0 in that a nested PCR was used to enhance sensitivity. Previous experiments had shown that a single step PCR detected H pylori in gastric specimens, but was not sensitive enough to show the presence of the organism in saliva.
Three primers were used; an initial 30 cycles with an annealing temperature of 55°C amplified a 446 base pair fragment of the gene encoding H pylori 16S rRNA. Two primers were used in this step-HP1 and HP3. A further 30 cycles with an annealing temperature of 62°C amplifying a 109 base pair fragment were then performed. This step used one primer from the initial reaction and another internal to the fragment amplified in that step (HP1 and HP2). The sequences of the primers (expressed 5' to 3') were as follows: HPI (CTG GAG AGA CTA AGC CCT CC, position 834-853); HP2 (ATT ACT GAC GCT GAT TGT GC, position 744-763); and HP3 (AGG ATG AAG GTT TAA GGA TT, position 407-426).
Using this method as little as 10 fg of bacterial DNA could be identified (corresponding to about 10 bacteria). The specificity was high, with no reaction to the most closely related non-Helicobacter Wolinella succinogenes," or the other Helicobacters known to be found in humans, Hfennelliae or H cinaedi. There was a faint reaction when very large amounts of DNA from H mustelae were used ( fig 1) . This faint reaction was seen with 1 X 10-7 g of H mustelae DNA. As little as 1 x 10-14 g H pylori DNA was needed for a much stronger positive band. H mustelae has been cultured in ferrets but not in humans.
Non-specific bands of amplified DNA of varying sizes were sometimes present in the nested PCR. These bands were seen only when there was no Hpylori DNA in the specimen. They are probably due to non-specific amplified products from the increased number of cycles required to detect the very small numbers of bacteria. Southern blots were performed on a selection of the PCR positive samples to confirm that the amplified product was from H pylori. It was also done on the specificity experiments to exclude cross-reactions. The PCR products were transferred to a nitrocellulose membrane. A P32 labelled internal probe was used (pHP, sequence 5' to 3' CAT CCA TCG TTT AGG GCG TG, position We used a nested PCR in this study rather than a one step PCR. We found that a one step PCR was not sensitive enough for our purposes. It had a good sensitivity for detecting H pylori in gastric biopsy specimens and aspirates, but no oral specimens were found to be positive. A nested PCR not only increases the sensitivity of a PCR reaction but also should increase the specificity of the reaction. H pylori were shown in the mouths of five of 13 (38-5%) of patients with gastritis. Hammar et al, using a PCR test with a sensitivity of 20 copies of the target gene, detected If the mouth is a reservoir for reinfection, the low prevalence would explain why not all patients became reinfected after treatment. The patients in this study, however, were not ideal for the collection of oral specimens. All were due to undergo endoscopy, so many had cleaned their teeth immediately before arrival. This made collection of dental plaque particularly difficult. All had been fasting so very little saliva could be aspirated without citric acid stimulation. A similar study using PCR on patients not awaiting imminent endoscopy is planned.
The results for the gastric specimens in patients with gastritis were as expected, given the sensitivity of the test. All patients had at least one gastric specimen that was PCR positive. Twelve of 13 The results for the patients with histologically normal stomachs were, however, surprising. All In an attempt to confirm this hypothesis, samples were taken from pieces of H pylori negative animal muscle tissue with the same biopsy forceps used in this study, after they had been cleaned and disinfected in the usual way. The samples were treated identically to the gastric biopsy specimens and nested PCRs performed. Of six samples taken in this way, one showed evidence of contamination by H pylori DNA. All controls were negative. This incidence of contamination from biopsy forceps is less than the incidence of PCR positive specimens seen in the histologically normal antral biopsy specimens, but the samples of muscle were obviously different from antral biopsy specimens, not being covered in mucus. It may be that they were thus less likely to be impregnated by DNA from biopsy forceps.
There has recently been a good deal of speculation on the possible routes of spread of H pylori infection. A high incidence is found among lower socioeconomic groups,'4 and infection seems to cluster within families. '5 In one study from Peru the distribution of the disease was associated with an insanitary water supply. 16 These and other observations have suggested a faecal-oral or oral-oral route for the spread of this disease. Work on experimental animals has shown that transmission of Helicobacter related organisms occurs in animals with oral contact but not in animals with mainly faecal contamination, such as rats.17 This has been taken as evidence for the oral-oral route for infection. The demonstration of the organism in the mouth is corroboration for this hypothesis.
In conclusion, we have shown that our PCR test is a sensitive and specific indicator of H pylon in gastric aspirates and have shown H pylori DNA in the mouths of five out of 13 patients with a Helicobacter associated gastritis. We have also shown that DNA contamination of specimens taken by reusable biopsy forceps can occur even if they are disinfected and washed. This has implications for all researchers using the PCR on specimens collected by this method, whether the site of biopsy be the gastrointestinal or other systems.
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